The compelling parallels between the molecular biolexciting convergence between molecular, systems, and ogy of synaptic plasticity and memory also include the cognitive neuroscience. earliest stages of these two processes. Many molecules Time, Molecules, Synapses, and Memory required for the initial stages of memory formation, such Time is a key component of the framework used to as neurotransmitter receptors, kinases, and phosphaorganize the dizzying array of molecular, cellular, and tases, are also essential for the early phases of both synapsystems processes involved in forming the different tic facilitation in Aplysia and potentiation in mammals.
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phases of memory. A great deal of work has indicated
The findings summarized above demonstrate that time that early memory stages involve synaptic processes, is a useful criterion by which to organize the daunting but that the stability and permanence of these early array of molecular processes underlying both synaptic changes require the specific transcription and translaplasticity and memory. More importantly, the shared motion of certain genes, whose products are thought to lecular requirements between synaptic plasticity and memstabilize the synaptic changes triggered during learning. . This study showed that disrupting the NMDA receptor gene in CA1 anytime within a week of training than recent memory. This reverse temporal memory gradient is consistent with the theory that memory is permadisrupted both spatial and contextual memory. In contrast, later disruptions of the NMDA receptor gene in nently stored in the cortex and that the hippocampus is only required for its initial processing.
CA1 did not affect these two forms of memory. This result is consistent with the idea that recent, but not One study examining maze learning in mice also found evidence suggesting that memory is initially stored in the remote, memory requires hippocampal function. The striking convergence of data between human and animal hippocampus and later stored in the cortex (Bontempi et al., 1999). Mice learned to navigate a maze and, following studies, cognitive and molecular approaches indicates that temporary storage of memory is primarily depena recall test 1 day or several weeks after training, metabolic activity was measured in the hippocampus and dent on the hippocampus and that remote, permanent memory storage is predominantly dependent on cortical several cortical areas. This study showed that recent memory triggered primarily hippocampal activation, networks (Squire et al., 2001). Bridging Molecular and Systems Neuroscience: while remote memory activated mostly cortical sites.
Just as different molecular mechanisms are required
Time Again Initial efforts to bridge molecular and cognitive neuroscifor memory at specific times after acquisition, different brain structures seem to be essential for memory at ence quickly revealed the need for information concerning the network processes mediated by molecular and different times after learning. But how are these two sets of mechanisms integrated in the brain? cellular mechanisms. Many of the studies to date suggested that changes in synaptic efficacy have a key role Bridging Molecular and Cognitive Neuroscience Until recently, molecular and cognitive studies of memin memory formation but revealed very little about how synaptic plasticity is used by neural networks to process ory progressed in parallel with only occasional interaction and cross-reference. However, new advances have and store information. Recent genetic and pharmacological studies have indicated that synaptic plasticity eroded traditional barriers between molecular and cognitive neuroscience and have triggered a wave of studies has a key role in the stability of network representations of information. For example, hippocampal neurons fire that tapped into ideas and approaches from both fields. For example, a recent study using molecular genetic preferentially in specific areas of an animal's environment called place fields. These fields reflect the ability techniques provided further evidence for the idea that the hippocampus is only temporarily involved in memory of hippocampal networks to represent spatial information. A growing number of pharmacological and genetic and that remote, permanent memory is dependent on neocortical sites (Frankland et al., 2001 ). In this study, studies have shown that molecular components engaged in either the induction or maintenance of hippomemory and synaptic plasticity were examined in mice
